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You shouldhave receiveda copy of theGNU GeneralPublicLicensealongwith this program;if not,write to theFreeSoftware
Foundation,Inc.,59 TemplePlace- Suite330,Boston,MA 02111-1307
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3 REQUIREMENTS

1 Introduction

ROME is a modular, multitasking, embedded operating systemwhich hasbeendeveloped andusedfor
multipleresearchprojectswithin theComputer& CommunicationsResearchLaboratory (CCRL) of NEC
USA, Inc. in Princeton, NJ.

ROME wasdesignedto manage high speeddatastreamswithin a multimedia environment.The system
is highly modular, with functionality split betweenmultiple processes. To ensure a high throughputwith
minimal overhead ROME providesa zero copyarchitecture wherepointer referencesto dataarepassed
around insteadof databeingcopied. Thegoal of this approachis to maximizethe utili zationof a given
hardwareconfiguration.

2 Purpose of this document

This document describeswhatkind of hardwareandsoftwareis required in orderto usetheROME tools
andbuild your own ROME target system. It givesyou a brief overview of what packagesyou needand
whereyou canget them.It alsoprovidessomebasicinformationof how to setup a ROME development
environment.

If you wantto getmoredetailed informationabout ROME andROME softwaredevelopment,referto the
following documents:

� TheROME Programmer’s Guide

� ROME TargetBuilder (RTB) UserManual

� TheROME PortingGuide

� ROME Modules/MessageSets/TargetsReferencePages

You cangetall of thesedocumentsathttp://rome.sourceforge.net in theDocumentation sec-
tion.

3 Requirements

ROME usesa cross-developmentplatform. A target systemis written, compiled andlinkedon a worksta-
tion or PC(host system) andtheresulting imageis transferred to thetarget hardware.No ROME “native”
developmenttools areused, so you do not needto run a ROME system in order to write ROME code.
Thereis (obviously) no requirementthat thehost architecture andthe target architecture be thesame,as
long asa suitable cross-compiler is available.

3.1 Host system

The hostsystem is wherethe editing, compilation andlinking takesplace. ROME developmentusually
takes placeon a Linux basedhostsystem. However, you canalsowork on any system running another
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3.2 Hostsoftware 4 GETTINGROME

UNIX basedOS (SunSparc,Mac PowerPC,Intel x86 PC) aslong asthe necessary tools areavailable.
For example,RTB hasbeensuccessfully compiledon a SunOS2.6machine.

If you cannot useour pre-built toolkit, you will need a native C developmentenvironment (compiler,
linker etc.) for your actual hostsystem.

3.2 Host software

In order to run RTB you will needthefollowing packagesinstalled on your system:

� Thegtk+ toolkit, version 1.2.1or higher. If you arerunning a recent Linux distribution, thenthese
librariesarelikely to bealready installed. Otherwiseyoucangetthemfromhttp://www.gtk.org/
andcompile themfor your system.

� CVS,version1.10or later, installedonyoursystem. CVSis usually includedin thedefault installa-
tion of mostLinux distributions.Typecvs -v in ashellto find outwhether or notCVSis installed
andwhich version you have.

To compile thesource codeyou will alsoneed:

� Thegtk+ toolkit developmentpackage,version 1.2.1or later (which containstheheaderfiles,also
availableathttp://www.gtk.org/);

� A C-compiler;-)

RTB does not strongly rely on gtk+ version1.2.1or higher. You might beableto compile or run it with
anolderversion of gtk+. However, olderversionshave not beentested.

4 Getting ROME

Youcangetall necessaryROME packagesathttp://rome.sourceforge.net/ . Thisserver con-
tainsthesourcesfor ROME andfor theROME developmenttools.

4.1 Getting ROME via CVS

YoucanuseSourceForge’sCVSserverto check out thesourcesandthedocumentation. If youarerunning
Linux, enterthefollowing commandsin a shell:

export CVSROOT= \
:pserver:anonymous@cvs.rome.sourceforge.net:/cvsroot/rome

cvs login

You do not have to enter a password. Now you cancheckout theROME repository using thecommand:

cvs -z3 checkout src
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5 DEVELOPMENT ENVIRONMENT 4.2 Downloading ROME.tar.gz packages

for theROME sources(including RTB) and:

cvs -z3 checkout docs

for thedocument tree.

4.2 Downloading ROME .tar.gz packages

You canalsodownload thesourcesin .tar.gz format.SeetheDownloadsection on ROME homepage
at http://rome.sourceforge.net . Sourcesin the.tar.gz packagesareusually morestable
thanthe“leading edge” CVSsnapshots.

5 Development environment

Figure1 shows anoverview of a typical ROME developmentenvironment (excluding thetarget system).
Usually therearethreecomponentsinvolved:

� SourceForgeServer;

� Hostsin thelocal network;

� Local CVSserver.

SourceForge Server

TheSourceForge Server is only needed to obtain thesources for ROME andtheROME tools. If you are
not anactive contributerto theROME project you will not have to deal with this server very often.

Local Hosts

Theseare usedto develop and cross-compile ROME systems. You will install and run RTB on these
machinesto configure andbuild your targets.

Local CVS server

This CVSserver is anoptionalcomponentin a ROME developmentenvironment.A CVSserver bringsa
lot of advantages, asit allows you to track the revisionsof your softwareandallows you to go backto a
certain revisionof afile. Evenif youaretheonly developerin yournetwork, aCVSservercanmakesense.
In this caseyou areusingCVS locally, which meansthatyou keep all thesources in a local directory and
let CVSmanage them.

In adistributed developmentenvironment with multipledevelopers,aCVSserveris highly recommended.
In this caseyou needto run a CVS server on a shared machine (muchlike theSourceForge CVS server).
Developers canlog in andcheck in/out sourcesfrom theCVS server. If you have CVS installedon your
system, you will likely find somedocumentation in /usr/doc/cvs-x.x.x/ wherex.x.x is the
version of your CVS package.Readthedocumentation to learnhow to setup CVS on your machine for
your needs.

If you really don’t know how to do this,askyour system administrator (if you haveone).
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5 DEVELOPMENT ENVIRONMENT
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Figure1: ROME developmentenvironment
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7 INSTALLING RTB

6 Typical development setup

You canseea typical developmentsetupin Figure2. Usually, a PCbasedhost machine is attachedto the

Target
system

PC based development
host system

local network

serial line for download / debug

tftp

serial
download

debug output

Figure2: Typical ROME developmentsetup

target systemvia a serial cable. If the target system canbe connectedto a local network it might make
sense to bootthetarget file via tftp to speedthingsup a little.

7 Installing RTB

Installing RTB is relatively simple.You caneither checkout or downloadthesourcesfrom SourceForge
CVSandcompile it yourself, or you candownload thepre-compiled binary from SourceForge andinstall
it somewherein your $PATH. To compile it yourselfgetthesources,changeinto thedistribution directory
(e.g.rtb-0.7.5), thentype:

./configure [--prefix=/your/installation/path]

As you cansee,you canprovide your own installation pathin caseyou don’t have accessto the default
install directory (/usr/local). Checktheoutput for any obviouserrors(missingheader files, libraries
or outdatedversionsthereof). If everything looks OK type:

make

You will (hopefully) get a rtb executable in thesrc directory andsomesmall utili ty programsin the
utils directory. Now you caninstall theprogramstyping:

make install

If you have any problemsyou canalsouninstall theprogramstyping:
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8 CROSSCOMPILER SETUP

make uninstall

If you wantto usethepre-compiledversion, downloadit from SourceForge andtype(asroot)

cd /
tar -xzvf /your/download/path/ROME-RTB-i386.tar.gz

Theexecutablewill beextractedinto /usr/local/bin andis readyto run.

8 Cross compiler setup

In orderto compileROME for target architecturesthat arenot thesameasyour hostsystem,you have to
install the crosscompiler tools. The ROME distribution contains pre-built cross-compilers for the Intel
I960 and the MIPS architectures,but you will probably have to make your own set of cross compiler
tools. This chapter is not going into details of how to do this, because it would take to much space
and actually does not really belong here. There is a very useful FAQ on how to build a crosscom-
piler using the GNU gcc toolchain. You canfind it athttp://www.objsw.com/CrossGCC or at
ftp://ftp.objsw.com/pub/crossgcc . Follow the instructions andbuild all the tools you need
(gcc, as, ld etc.)

8.1 Cross compiler directories

Now youneedto setupadirectory whereall theexecutablesof thecross-compilerwill residesoRTB can
find them.Thiscanbelocaldirectory in your $HOMEor asystemdirectory (e.g./usr/local/rtb/xgcc).
You will have to configure this directory in theRTB Preferencesdialog astheToolsdirectory. RTB will
thencreate thecorrect PATH settingsfor theMakefiles to compilea ROME target.

RTB alsoexpects thecrosscompilertools to resideat a certain placewithin theToolsdirectory. All tools
for a certain architecture should beplacedin a directory namedasfoll ows:

/tools_directory/CPU_Class/CPU_Type/

whereCPU_Class mustbesetaccording to theClassfield andCPU_Type according to theTypefield
in theTargetsettingsfor you project.For theprovidedP4032Target thesevaluesare,for example,MIPS
andr4300.

8.2 Non-gcc compilers

If you areusing a compiler tool setwhich hasnot beencrosscompiledfrom theGNU gccpackage,you
might have to renamethenamesof thetoolsto confirmwith RTB. RTB assumesthefollowing naming:

C compiler gcc

Assembler as

Linker ld

You caneither renameyour tools whenyou put themin theToolsdirectory or create symbolic links.
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